ABSTRACT
INTRODUCTION
To attain high and sustainable output growth with low and stable rates of inflation is the main objective of macroeconomic policies (Kan and Omay, 2010) . For a sustained economic growth a certain magnitude of inflation is necessary to "Grease the Wheels" (Temple, 2000) . Therefore, policy makers find it important to understand the inflation growth relationship in order to ensure sound policy making if inflation is detrimental to economic growth.
The common objective of macroeconomic policy is to keep inflation rate low, which creates a conducive environment for higher economic growth. Low inflation leads to economic growth by encouraging capital accumulation and increasing price flexibility. However, in order to attain macroeconomic stability low inflation rate is necessary, but not sufficient condition for sustained economic growth. This is evidenced by the fact that most countries have gone slowly despite low inflation, for instance, this transpired in the France zone during the 1980"s (Fischer, 1983) . Many cross county studies suggest the existence of a negative relationship between inflation and economic growth. Furthermore, the magnitude of this relationship is envisaged to vary from region to region depending on the level of development and other factors. Although the significant body of research investigating the inflation growth relationship exists in developed and developing countries, but very few studies have dealt with BRICS countries. For instance, Ghosh and Phillips (1998) by employing a large data set covering all IMF member countries and found a negative and statistically significant relationship between inflation and economic growth. Moshiri and Sepehri (2004) compared the data set for 54 countries 26 lower middle income countries and 28 lowincome countries and also found a negative relationship between inflation and economic growth.
In the light of the above, this study examined the inflation growth relationship in the BRICS countries. The importance of investigating the linkage between inflation and economic growth in this region stems from the notion that the member countries are determined towards common goals and therefore are likely to pursue similar macroeconomic policies.
The motivation for the analysis emanates not only due to lack of studies analyzing inflation and economic growth in the BRICS region, but more generally, because of the fact that this relationship may differ from the one that exists in developed countries due to the level of economic development and prudent macroeconomic policies that are being practiced in the region (Sarel, Moreover, inflation is considered to be one of the major indicator of macroeconomic stability, and can therefore, be regarded as an indicator of the ability of the government to manage the economy.
The high level of inflation may be indicative of lack of sound governance by the monitoring authority of a country or even a sign that the government has lost control of his finances (Fischer, 1993) . The contribution of the study to the literature is twofold. This study looks into the inflation growth nexus in the context of BRICS countries. The sample restricted to only include countries in the BRICS region since these countries exhibit similar characteristics. This paper is organised as follows, review of literature is given in the section II, background of the BRICS countries are presented in the section III, data and methodology has been dealt with section IV. The empirical results are discussed in section V and the section VI considered conclusion and policy implications.
REVIEW OF LITERATURE
There have been extensive theoretical and empirical research in the relationship between inflation and economic growth, but still the issue is remaining controversial for the policy makers.
The present study gives a brief review about different inflation and economic growth in various contexts. Barro (1995) examined the inflation growth relationship covering a large sample more than 100 countries. He found that there is statistically negative relationship exist between inflation and economic growth. In other words, the study suggests the relationship is negative when some reasonable instruments are considered in the statistical process. Bruno and Easterly (1995) found that inconsistent and inconclusive relationship between inflation and economic growth below the threshold level that is 40 percent. explored that inflation rates were modest in most countries before the 1970"s after that rates started to be high. Therefore, most empirical studied found that the relationship is positive before that period, but the relationship is negative after this period. Malla (1997) examined the inflation growth relationship using a small sample of Asian countries and OECD countries separately. He found that a statistically significant negative relationship between inflation and economic growth. The important analysis of the study basically says that the cross country relationship between inflation and long term growth experiences some fundamental problems like adjustment in the country sample and time period. Shitundu and Luvarda (2000) studied the inflation growth relationship in the context of Tanzania by employing the Least Trimmed Squares (LTS) method. The study suggests that inflation has been harmful and negatively affect the economic growth in Tanzania. Faria and Carneiro (2001) investigated the inflation growth relationship in the context of Brazil. The study found that there is negative relationship between inflation and economic growth in Brazil in the short run but inflation does not affect economic growth in the long run. Gylfason (2001) investigated the cross country link between inflation and economic growth for 170 developing and developed countries. The empirical findings of the study suggest that the cross country relation between inflation and economic growth are economically and statistically significant and robust. Sweidan (2004) analysed the inflation and economic growth relationship from the period 1970 to 2003. He concluded that the inflation growth relationship tends to be positive and significant below an inflation rate 2 percent beyond this point economic growth will be jeopardised. Gokul and Hanif (2004) The study found that there is exists weak and negative correlation between inflation and economic growth. Mubarik (2005) examined the threshold level of inflation in the context of Pakistan. He found that an inflation rate beyond 9 percent is detrimental for the economic growth of Pakistan. Saaed (2007) examined the inflation and economic growth relationship in the context of Kuwail covering the sample from 1985 to 2005. The empirical findings suggest that there a long run and strong inverse relationship exist between inflation and economic growth. Eaboyka and Okuyan (2008) explored the relationship between inflation and economic growth in Turkey. The study found that no statistically significant long term relationship was found with formed of ARDL models, but a negative statistical significant short run relationship has been found. The study also suggests that no causality was found from economic growth to inflation, but there is unidirectional causality revealed from inflation to economic growth. Mallick and Chowdhury (2007) examined the short run and long run dynamics of the relationship between inflation and economic growth in four South Asian countries. The study found that there is a positive and statistical relationship exists for all four countries. Behera (2014a) examined the inflation and economic growth relationship in the context of six South Asian countries. The empirical findings of the study suggest that there is a high positive correlation exists between inflation and economic growth for all countries.
Moreover, the study also suggests that there is no long run relationship between inflation and economic growth for all the countries except Malaysia. Behera (2014b) The study found that there is a negative relationship exists between inflation and economic growth for all the countries. The findings also pointed out that there is a long run relationship exist between inflation and economic growth for all the countries and there is a unidirectional causality runs for inflation to economic growth for all the countries.
BACKGROUND OF THE BRICS COUNTRIES
The "BRIC" country level selected a group of four large, developing countries (Brazil, Russia, India, and China). The four "BRIC" countries are distinguished from a host of other primary emerging markets by their demographic and economic potential to rank among the world"s largest and most influenced economies in the 21 century (and by having a reasonable chance of realizing that potential) together, the four original BRIC countries more than 2.8 billion people or 40% of the world"s population, cover more than a quarter of the world"s land area over three continents and account for more than 25% of the global GDP. 
Contribution of the Study
The study contributes to the body of knowledge in the field of economics by enhancing the understanding of the inflation growth relationship in the "BRICS" countries. The study gives a comprehensive idea regarding inflation growth relationship in the context of "BRICS".
The Long Term Economic Growth Experience in Today's Longest Developing Countries
Some of the longest developing countries have put their economies a track to catch up with developed countries, yet many have not after the Second World War, countries such as Japan and the republic of Korea caught up with the income levels of many industrial economics to also become developed countries. A World Bank report published in 2008 on the growth report strategies for sustained growth and inclusive development rates that only 6 developing countries have grown faster than 3 percent in per capital terms, with the10 having growth rate below 2 percent since the 1960"s.
For economic growth to be sustainable and to catch up with the industrialized economics, many developing countries needed to grow at a higher rate. Hence, in the mid 1980"s and early1990"s several developing countries including "BRICS" and five of the fastest growing SSA countries (Sub Saharan African), embarked upon several different economic and financial reforms which focused mainly on integration into the global economy. The purpose of this study is to examine the growth experiences of these countries. The analysis sheds light on the strengths and weaknesses of the growth in these countries by identifying similarities and differences with other countries and also assesses their economic performance on that comparative basis.
Brazil
The economic history of Brazil covers different events outlining changes in the economy. These plans aimed at removing restrictions on free enterprise, increasing competition and privatizing public enterprises. The plan brought stability and enabled the country to sustain economic growth through the economic decade. In the present decade, Brazil has steadily improved its macroeconomic stability, building of foreign reserve and reducing its debt profile by shifting debt burden towards real dominated and domestically held instruments.
Russia
Since the fall of the Union of Soviet Socialist Republics (USSR) in 1991, Russia has gone through a series of economic reforms in order to promote economic development. Russia"s longterm development prospects are characterised by their dependence on the extraction of natural resources. Russia"s recent rapid expansion has contributed to improved living standards and a narrowing of the income gap, in comparison to other emerging markets and the Euro area.
Russia entered the 1990s with a huge production structure inherited from the Soviet Union.
After its collapse, the Russian economy underwent tremendous strain as it liberalised both its trade and production systems in 1992. This was to accommodate raising government revenues and the government"s dependence on short-term borrowing to finance budget deficits. Although Russia reached a high level of economic openness, the reforms did not produce the expected results and the economy witnessed a negative growth in the first half of the 1990s (Aghion and Blanchard, 1998) leading to a major financial crisis in 1998. During this period, the government devalued the 
India
The Indian economy has faced many different economic reform packages to become one of the fastest growing economies in recent years. The process of economic growth in India has been mainly caused by improvements in labour productivity (Alessandrini and Buccellato, 2008) .
Following the implementation of an import substitution strategy, which focused on the restriction of all goods and services coming into the country, economic growth in India improved in the 1980s, after the liberalisation era. The Indian economy grew at an average annual rate of 4.6 percent in the period 1980 to 1989. Both the agriculture and industry sectors contributed an average of 58 percent to GDP compared with 42 percent in the services sector.
The loss of India"s major trading partner (the USSR) in the 1990s, led to a series of political and social instabilities, and India faced a severe balance of payments crisis. Thus, India turned to the International Monetary Fund IMF for assistance. Following the recommendation from the Washington Consensus in 1994, India embarked upon various economic reform programs including a plan to move the economy to a more market-oriented one, through reducing the regulations and public sector share in the economy. India"s growth rate averaged 7.5 percent during the period 1994 to 1996. Unfortunately, the high growth was short lived as a result of the 1997 East Asian financial crisis" effect on India"s exchange rate.
In the second half of the 1990s, the services sector began to contribute more to GDP resulting in the rise in telecommunication and information technology. Recent liberalisation programs, in particular the policy of import substitution led to the development of a broad industrial base with the state owned enterprises playing a major role in heavy industry. Throughout the 1990s, the share of industry of India"s GDP remained almost constant at 26 percent. By 2007, the share of services in GDP had risen to 53 percent from an average of 46 percent in the 1990s. India benefits from its large population, making it a potential consumer market and relevant players in the world economy.
China
China has sustained an impressively high GDP per capita growth spanning more than three decades, which is supported by a decline in population growth rate. The Chinese economic take off The large population in China makes it a consumer market for the global economy. However, there are various problems associated with having such a large population size. China suffered severe food supply problems and starvation in the late 19950s and with the increasing decline in the contribution of the agricultural sector to GDP since the mid-1990s, the government introduced the "one child policy" so as to control population growth. The implementation of this policy has led to the reduction of population growth from 1.3 % in 1980 to 0.5 % in 2007.
The Chinese government has strongly promoted literacy and education of the whole population because improving the education and skill levels of Chinese workers could make the economy more productive. Focus on these basic goals has resulted in an increase in the number of literate persons in China, from 66 percent in 1982 to approximately 93 percent in 2007.
South Africa
South Africa"s economy has been shaped by an abundance of natural resources. South Africa is the world"s largest producer of platinum, gold, chromium and coal, and their mineral wealth surpasses that of almost any other country in the world, except the Soviet Union. The mining industry has, therefore, provided the foundation for the growth of the economy. However, by the early 1980s, South Africa encountered a series of negative economic annual growths (1982, 1983 and 1985) due to a distortion by government policies, which excluded some selected South African"s from any significant participation in the nation"s wealth. Inflation reached its highest at 18.7 percent in 1986, forcing the depreciation of the Rand. During the second half of the 1980s, South Africa"s GDP grew by 2 percent, while per capita GDP increased by 0.5 percent from US $4100 in 1986, to US $4165 in 1989. According to the University of Pretoria Report the recent growth performance of the economy has proven that even though South Africa has achieved a period of political stability, it does not necessarily follow that the long-term growth rate will rise to a level that will permit a steady improvement in per capita income. By the early 1990s, South Africa experienced slow and constant growth, and despite the vast mineral wealth, the weaknesses in the economy were becoming increasingly apparent. Some segments of the population were While FDI inflow to South Africa is declining, the country is the main source of outward FDI in Africa. The nations" bilateral agreements are mostly between the Southern African Customs Union (SACU) members, Southern African Development Community (SADC) and the US. In order to build a competitive environment and reduce unemployment and poverty, South Africa needs to promote the diversification of exports, and encourage domestic and foreign investments.
DATA AND METHODOLOGY
This study uses the CPI data as a proxy for inflation and GDP as an indicator of economic growth for the period of 1980 to 2012. The data were obtained from the World Economic Outlook was checked using the Augmented Dickey Fuller (ADF) test and the Phillips Perron (PP) Unit Root Tests. If both the variables are stationary at I (1), then the long run relationship was tested using Johansen"s cointegration test (Johansen and Hansen, 1999) . If the two variables are stationary at different levels, then the ARDL bound test is used as it is independent of order of integration (Pesaran et al., 2001) . The number of lags for the cointegration was identified through a VAR lag setup. Further, the direction of causality between inflation and economic growth was verified by Granger causality test (Granger, 1988) . An unrestricted VAR is used to understand the short run relationship between two variables. It is important to mention over here that all these above time series methods are available in the literature and in the standard textbook on time series Econometrics. Hence, we are not making an effort to discuss these here in this chapter. The summary of the statistical movements of all the variables is presented in the table-1, from the table it can be seen that, the coefficient of skewness, an indicator used in the distribution analysis as a sign of asymmetry for all the variables are greater than zero. This is further suggested that all the variables are positively skewed in case of Brazil and Russia and CPI for India and South Africa are negatively skewed distribution. The kurtosis coefficient, a measure of thickness of the tail of the distribution is quite high in the case of CPI in Russia and CPI in case of South Africa. A Gaussian (normally) distribution has kurtosis equal to three, and hence, this implies that the assumption of Gaussianity cannot be made for distribution of the concerned variables. This finding further strengthens by Jarque -Bera test for normality which in our case yields very high values for CPI in the context of both for Brazil and Russia and for CPI and GDP in the case of South Africa. Therefore, for these variables we can reject the null hypothesis of normality of any conventional confidence level. 
EMPIRICAL RESULTS

Descriptive Statistics
Unit Root Result
According to the ADF results in Table-3 , it is evident that all the variables are stationary at I (1) at 5% level of significance for all the countries. The PP test, which even tests for series staionarity under the presence of structural breaks, shows that GDP and INF at stationary at 1(0) for Russia at 5% significance level, Also, INF is stationary at I (0) for China when the equation is specified with a constant. However, all variables are stationary at I (1) at a 5% significance level. Johansen"s cointegration approach requires variables should be non-stationary at their respective levels, but their linear combination must be stationary and they should be integrated at the same order (Johansen, 1991) . However, the ARDL bound test is independent of the order of integration of the variables. According to 
Auto Regressive Distributed Lag Model (ARDL)
In the time series analysis before we are going to estimate the long run relationship among the variables we have to check the order of integration among the variables. Generally, in the long run analysis the variables should be integrated of order one i.e. I (1). Then only the long run analysis can be estimated. From the table 3 we observe that all the variables are attained staionarity in both level and difference. Therefore, the study employ the Autoregressive distributed Lag Model for the cointegration analysis in the context of BRICS countries.
The study presents the results of the ARDL bound test in Table- 5. The ARDL test indicates no long run relationship between inflation and economic growth for BRICS countries. As the Fstatistics for the BRICS countries are lower than the lower bound 5 percent critical value of 6.606, we concluded that the BRICS countries do not indicate a long run relationship between inflation and economic growth. The Granger causality test is used to understand the causality between the two variables under study. Essentially, the Granger causality test determines whether inflation causes economic growth or vice versa. A unidirectional VAR analysis is used to analyze the short run dynamic relationship between inflation and economic growth. Impulse response function shows the possible dynamic response of all the variables in the system to shock or innovation in each variable.
Model Specification
∑ ∑ ∑ ∑
The standard Cholesky Decomposition method is used to obtain impulse responses to shocks from either variable over a 10 year period ahead. For Brazil a one standard deviation shock to inflation does not affect economic growth in the short run and one standard deviation shock to economic growth reduces inflation. However, in the long run both variables decay towards zero. In India, one standard deviation shock to inflation increases the economic growth in the short run, where in the long run the effect reduces. A shock to economic growth reduces the inflation. Response of LNINF to LNINF Response to Cholesky One S.D. Innovations ± 2 S.E.
Figure-5. Impulse Responses-China
For China, a shock to inflation increase economic growth in the short run, similarly a shock to economic growth increases inflation, but in the long run the shock becomes ineffective for the china. For South Africa, a shock to inflation increases the economic growth in the short run but in the long run economic growth reduces. Similarly, one standard deviation shock in economic growth reduces inflation in the short run as well as in the long run.
CONCLUDING REMARKS AND POLICY SUGGESTIONS
This study investigated the inflation growth nexus in the context of BRICS countries. The result indicates a long run positive relationship between inflation and economic growth only for Response of LNINF to LNINF Response to Cholesky One S.D. Innovations ± 2 S.E.
China and South Africa at the 5% significance level. The causality test revealed a unidirectional causality between economic growth and inflation in the context of India. However, we found bidirectional causality between economic growth and inflation in case of China. The VAR analysis could not find a consistent short run relationship between inflation and economic growth over the ten years period ahead for BRICS countries. The results of this study have significant policy implications for BRICS countries. In general the policy makers in BRICS should consider the short run relationship between inflation and economic growth in their policy making while the China and South Africa policy makers should pay attention to both the long run and short run relationship.
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